Objective: To study the experiences and needs of the fathers of very low birth weight (VLBW, <1500 g) infants in a neonatal intensive care unit (NICU).
Introduction
If a parent's newborn is classified as a very low birth weight (VLBW, <1500 g) infant and admitted to a neonatal intensive care unit (NICU), the transition to parenthood can be complicated by daily worries and hopes, feelings of guilt and disappointment, and the inability of family and friends to fully understand the complexities of the situation. [1] [2] [3] [4] Investigations on parental responses to preterm infants have primarily focused on maternal involvement, [5] [6] [7] [8] [9] and reports on the experiences of fathers are rare. 10 However, socioeconomic changes and changes in the roles of men and women have led to increased consideration of the impact of fathering on families. [11] [12] At present, little is known about the experiences and needs of fathers whose infants are in long-term hospitalization at a NICU. Most studies of the parents of infants in NICUs have failed to collect or present findings by gender, and there is very little data available on fathers. When fathers are included in study samples, their results are often grouped together with those of mothers, [13] [14] [15] and mothers invariably constitute a much higher proportion of the study sample. Studies that have focused on the experiences of fathers in the care for their infants in the NICU and their perceived needs are often based on very small samples, about 30 participants at most. [16] [17] [18] [19] [20] [21] Data from Latva et al., 22 Franck and Spencer 23 and Garten et al. 24 indicate that the frequency and duration of NICU visits during the hospitalization of VLBW infants was consistently lower for fathers than mothers. Thus, maintaining contact with a VLBW infant in the NICU seems to be mainly the responsibility of the mother. Most NICUs do not differentiate between mothers and fathers when it comes to interventional support measures, although most parental support activities are based on data and research that was focused on mothers. The purpose of this study was to describe the specific experiences and needs of the fathers of VLBW infants who are hospitalized in a NICU.
Methods

Participants
The study population consisted of all consecutive known fathers of VLBW infants who were cared for in two level III NICUs at the Charité University Medical Centre (Berlin, Germany) between January 2008 and December 2009. Fathers were excluded if their VLBW infants died before discharge from our institution. The two NICUs are B4 km apart, belong to a single Department of Neonatology, and have the same standard operating procedures and medical staff working in both units. Initial analysis of data from each unit indicated no significant differences in medical or sociological variables, staff or patient characteristics. All eligible participants were identified by the electronic records of the hospital documentation system. Questionnaire A self-administered questionnaire was used because: (i) it is an efficient way of collecting information from a large number of respondents; (ii) it is standardized and therefore relatively free from several types of errors (for example, interviewer-related errors or acquiescence bias); (iii) the format is flexible, so that a wide range of information can be collected; (iv) participants can answer sensitive questions in private; and (v) it is easy to administer.
The questionnaire consisted of four types of questions: (i) yes/no-questions; (ii) multiple choice-questions, which allowed participants to select either one answer or more than one answer; (iii) scaled questions in which items were rated by a four-point Likert scale with options, such as 'strongly disagree' and 'strongly agree' at the two extremes; and (iv) open questions. The questions were adapted from published studies or newly written for this study. Face validity of the questionnaire was assessed by a four-person expert panel, which consisted of a father of a VLBW infant, a NICU nurse, a NICU physician and an external expert in survey methodology (Olav-Sehlbach-Consulting, Berlin, Germany). A preliminary version of the questionnaire was tested in the fathers of five VLBW infants, and then revised according to their feedback.
The self-administered questionnaire assessed information about the following seven topics: (i) sources of information; (ii) contact to the infant; (iii) perception of the parenting role as a father of an infant in the NICU; (iv) coping with emotional pressure, fear and worries in the NICU; (v) personal review and acceptance of personal NICU support; and (vi) needs of father-specific interventional support during hospitalization of the VLBW infant. Participants were also asked to provide basic socio-demographic characteristics. No data were generated or collected that could be used to link a respondent to his response or to distinguish respondents from nonrespondents.
Data collection
In June 2010, fathers were contacted by mail and asked to anonymously complete a paper version of the questionnaire. Three weeks after sending the questionnaires, a second appeal to participate in the study was mailed to all potential participants. All questionnaires received within 5 weeks of the second appeal were included in our analysis.
Approval by ethics committee
The data protection agent and the local institutional review board (Ethikkommission der Charité, protocol number EA2/068/10) approved this study.
Statistical analysis
All data were categorical. Descriptive statistics consisted of frequency distributions of the variables. All statistical calculations employed SPSS 19.0 (SPSS, Chicago, IL, USA).
Results
Participants
A total of 273 of 296 eligible fathers received the questionnaire. The actual addresses of the other 23 fathers were unknown. After the survey distribution and the reminder notice, 111 of the fathers' questionnaires were returned, corresponding to a response rate of 40.7%. Table 1 summarizes the individual socio-demographic data of the participating fathers. Most fathers were 31 to 40 years old, worked as clerical or public employees, started working within 7 days of the birth of their VLBW infant and had an average work week of 30 to 45 h. A total of 47.8% of fathers were in intimate relationships with the mother of the VLBW infant for 1 to 5 years, and 33% were in relationships with the mother for 11 to 20 years. Most fathers reported having no prior personal contact with a preterm born infant, and the VLBW infant was the first child for most fathers.
Questionnaire Sources of information. Most fathers preferred to ask a NICU nurse questions about prematurity (83.3%) and preferred to ask a NICU physician about their own infant's well being (68.5%). When asking a physician, 11.7% of fathers reported having felt that they disturbed the physician at least once, but only 7.2% reported this following asking a nurse.
Contact with the infant. A total of 94.6% of fathers first saw their infants immediately after birth and reported this moment as 'beautiful' (63,1%) or 'enjoyable' (12,6%). Most respondents (51.4%) first touched their infants within 1 h after birth, and 72.1% reported this moment as 'beautiful'. During the stay in the NICU 50.9% of fathers visited their infants an average of once per day and 27.3% of fathers visited more than once per day. A total of 89.0% of fathers reported the average duration of a NICU visit was 1 to 4 h and 89.0% of all visits to the NICU were by both parents together. Supplementary Table 2 (appendix) shows the complete data.
Perception of the parenting role as a father in the NICU. The majority of fathers (93.7%) reported no perceived differences between the way in which they and their partners were integrated into the care of their infants in the NICU, and 92.7% reported that the NICU team encouraged them to have regular and close contact with their infants in the same way as the mother. In addition, 95.5% reported that the NICU team valued their competence as fathers. On the other hand, some fathers remembered situations with their partners in the NICU when they felt 'being unnecessary' (10.9%) or reported of repeated situations when they had 'a feeling of being seen as a second class parent' (9.1%).
While their infants stayed in the NICU, fathers perceived their main duties as 'giving physical warmth to their infant' (81.1%), 'providing emotional support to the mother' (75.7%), and/or 'managing the family's everyday life' (55.0%). Most fathers (97.2%) believed that their visits to the NICU had a positive effect on the progress of their infant's health and valued the father-infant-bonding as 'very intense' (52.3%) or 'intense' (38.7%). In addition, 99.1% of fathers believed that they provided assistance to their partners during their infant's stay in the NICU. Supplementary Table 3 (appendix) shows the complete data.
Coping with emotional pressure, fear and worries in the NICU. Fathers reported that having a VLBW infant in the NICU had a negative impact on their 'occupation' (39.1%) their 'own health' (23.0%) and/or their 'relationships with friends' (23.0%). The majority of fathers tried to cope with the additional stress of having an infant in the NICU stay by conversations with other persons, namely their partners (65.8%), other family members (45.9%) and/or friends (42.3%).
A total of 39.6% of fathers reported having repeated feelings of helplessness, and 97.3% talked about their fears and worries, mainly with their partners. A total of 48.1% of fathers reported that they did not talk about their fears and worries, because they 'did not want to stress my partner further' (48.1%). Furthermore, 68.2% of the fathers reported their infant's stay in the NICU improved the relationship with their partners, 23.6% said it had no influence on the relationship and 8.2% said it put pressure on the relationship. Supplementary Table 4 (appendix) shows the complete data.
Review and acceptance of personal NICU support. In 80.2% of all cases the father's key contact person within the NICU team was a NICU nurse. Fathers regarded conversations with nurses (95.9%) and physicians (95.8%) on the NICU as 'very helpful' or 'helpful'. Only 25.2% of fathers had regular contact with the parents' psychological counseling team of the NICU. Regarding their fears and worries, 91.5% of fathers felt that they were supported by the NICU team in the same way as their partners and 64.5% of fathers judged the support by the NICU team as sufficient. Supplementary Table 5 (appendix) shows the complete data.
Needs of father-specific interventional support during hospitalization of the infant. A total of 64.5% of the fathers viewed the concept and spectrum of the parent-directed support measures of the NICU team as sufficient. In broad terms, respondents complained about NICU personnel's lack of time during labor-intensive periods. In particular, 54.4% of all fathers reported missing additional father-specific intervention initiatives, such as VLBW father-specific baby care courses (37.7%), seminars or workshops (26.6%), platforms or chatrooms on the internet (25.5%), psychological counseling (20.0%), regulars' table (18.9%), and/or male members within the parents' psychological counseling team (18.9%) (every respondent was allowed to make more than one suggestion). Abbreviation: VLBW, very low birth weight.
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Discussion
To our knowledge, this is the first questionnaire-based study to examine a population of more than 100 fathers of VLBW infants in the NICU that specifically examined the experiences and needs of fathers. This study has three major findings. First, fathers' responses to many questionnaire items, including self-perception, self-esteem, parenting attitudes, confidence, emotional pressure, fear, worries, satisfaction and self-efficacy as parents, were similar to those of mothers of VLBW infants reported in previous studies. 5, 25 These findings are consistent with a recent investigation that reported no significant differences between the perceived needs of 52 mothers and fathers of VLBW infants in neonatal care units. 26 Interestingly, nearly 70% of fathers reported their transition to parenthood that was complicated by their infant's stay in the NICU improved the relationship with their partners. This is in contrast to previous studies reporting that the majority of men who become fathers remain less satisfied with their partnership. 27 Second, the fathers involved in this study reported feeling well cared for and supported by the NICU team in bedside situations, and that the care and support they received was similar to that provided to their partners. Previous studies indicate that supportive measures are helpful in addressing several needs of NICU parents. [28] [29] [30] Our data suggest that a single basic intervention program may be sufficient to meet the general needs of fathers and mothers in the NICU. However, we suggest that our findings be confirmed by studies of multiple centers before the instituting of broad policy changes.
Third, when asked what additional father-specific support measures should be provided, fathers expressed the desire for additional nonbedside interventions such as peer education (VLBW father-specific baby care courses, seminars or workshops) or interactive mass media approaches (VLBW father-specific platforms or chat-rooms on the internet). Thus, many fathers want more basic factual information about VLBW infants and training in practical skills of caring for their infants. However, the effectiveness of any of such gender-specific approaches by the NICU needs further study. At present, we believe that father-specific support measures should be regarded as an add-on among a range of basic bedside interventions.
The results of our study must be interpreted with caution, because all questionnaire studies have their inherent limitations. First, reporting bias is difficult to totally prevent or estimate. Second, our results cannot explain why fathers think the way they do, but only allows us to develop hypotheses about this. The impact of the infant's medical condition on the fathers' experiences and needs could not be assessed, as no data were available from the questionnaire regarding the severity of the individual infant's medical status. Furthermore, we do not know if fathers would really take part in any of the father-specific interventions they suggested in our questionnaire. Third, a more important source of bias may have occurred, because only fathers who were willing to give their time to answer in the questionnaires actually participated. It seems unlikely that fathers with limited German language skills would have responded to the survey. For these reasons, we cannot be sure that our findings are applicable to all of the fathers of VLBW infants cared for at our institution, or to fathers of VLBW infants outside of our institution.
All of our parents were residents in a large metropolitan area in central Europe that ranks high among German federal states in the provision of paternal leave for infant care. In most traditional societies, tasks associated with the rearing of small infants are typically assigned to the mothers, and fathers typically assume more responsibilities as the children become older. The increasing involvement of fathers in neonatal intensive care reflects changing societal attitudes regarding child rearing. Engaging the fathers of VLBW infants in the perinatal period may encourage participation in more infant caretaking, improve the quality of co-parenting and lead to better outcomes for mothers and infants. 31, 32 
